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YKPTIAPOMPOEKT

UKRHYDROPROJECT

IcTopia YKprigponpoekTy posnoyanacs noHag 95 pokiB Tomy, Konu 25 TpaBHA 1927 p. pilleHHAM
ypsgy 6yno CTBOPEHO btopo BOAHMX AOCMILKEHb, AKe 3ro4oM NepeTBOpunocs Ha MOTY)XHUA IHCTUTYT 3
NPOEKTYBAHHA BOAOr0OCNOAAPCHLKMX i FiAPOEHEPreTUYHUX 06’ EKTIB.

[Tpochinb AisnbHOCTI YKPriaponpoekTy € 06LUNPHUM i Hanivyye 3anpoekToBaHi kackagu MEC Ha [Hinpi
Ta [HicTpi B YkpaiHi, FEC 3a KOpAOHOM, CMIOPYAMN BITPOBMUX €NEKTPOCTaHLi, BOAOCXOBULLA, BENVKI KaHanu
B [loH6aci Ta HagaHinpsHLIMHI, CyAHONNABHI cnopyau, rigpoTeXHiqHi Cnopyan 06 eKTiB ripHM40A06yBHOI
MPOMWCIIOBOCTI, BITPOENEKTPOCTAHLLi, NiHii enekTponepeaadi, niacTaHLii, MocTu, Aoporu, niagnpuemcrea
OyAiBesIbHOT iHAYCTPIl, XWTNOBI MOCENEHHA Ta iH.

Ha BCix eTanax po3BMTKY NpW NPOEKTYBAHHI CKNAAHNX i YHIKabHUX CNOPYA KOMMaHig 6yna iHiliaTopom
BMNPOBAKEHHS 6araTbOX TEXHIYHWX pilleHb, SKi 6ynu po3po6reHi i peani3oBaHi BrepLue B KpaiHi, Lo
[03BOJNSIO HE JINLLE 3HAYHO 3a0LLAAUTI KOLUTK, @ I NIABULLMTYI SKICTb BUKOHYBAHUX POOIT.

lMofonasLum BOXKUIA Cnag, CPUYMHEHNIA NepexooM Ha HOBi YMOBW rOCMOAAPIOBaHHS, YKPrigponpoekT
30epir CBOK NpoifibHy CNPSAMOBAHICTb, KaApOBe AP0 Ta PENTUHI 3aBASAKN BELIEHHIO aKTUBHOI AifNIbHOCTI
SIK Ha BHYTPILUHbOMY, TaK i HA MDKHAPOAHOMY pUHKax. Tak, noduHarouu 3 1991 p. 6yno 3anpoekTOBaHO
11 rigpoBy3niB y B’eTHami, 4nMano 3 gKUX BXe YCMILUHO eKCMyaTyoTbCsl, a TakoX 006°ekTn y Mekcui,
BeHecyeni, J1aoci, Edvionii, Adpranictani, Kutai ta iHwux kpaitax. 3 cepeanHn 1990-x KomnaHis 6epe y4acTb
y MOJepHi3aii cuctem 3a6e3neveHHs 6e3neKu rigpoeHepreTyHUX cnopys B YKpaiHi.

3 2000 p. B YKpriaponpoeKTi YCMilHO BNPOBafKeHO CepTUiKOBaHY MiXXHAPOAHUM OpPraHOM CUCTEMY
MeHeKMeHTY skocTi ISO 9001.

32022 p. YKprigponpoekT BKAYEHO A0 nepeniky basoux opraHisaLii 3 HayKoBO-TEXHIYHOI AisNbHOCTI Y
OyAiBHMUTBI, L0 NiANOPAAKOBYOTLCS MiHiCTEpCTBY PO3BMTKY rpomap Ta Teputopii YkpaiHu.

OCHOBHO 3anopykoK YCMiLIHOI AifbHOCTI Ta Hafb6aHHAM KOMNaHii € BUCOKOKBanNicpikoBaHi iHXeHepu
Ta Opraisatopu NpoekTHOi cnpasu. [poBigHI (haxiBLi KOMNaHii MawTb KBanidikauiiHi cepTudikaru
BceykpaiHCbKOi rpOMaAchkoi opranisauii «[inbAis NpoekTyBanbHNKIB Y OYAIBHULTBI» ANS NPOEKTYBAHHA
06’eKTiB, y TOMY 4mnchi knacy BignosigansHocti GC3.

Y 2010 poui B pamkax CTPYKTYPHOI peopraHisauii YKprigponpoekty 6yno CTBOPeHO [1poekTHo-
iHXUHIpUHIoBMIA Komnneke «[PAHT» y cknagi:

+ TOB «[IAPOTEXIMPOEKT»

« [PAT «YKPTILPOMPOEKT»

* TOB «YKPATOMEHEPT OIMPOEKT>»

« TOB «MI>KBIAOMYUIA LIEHTP IHXKEHEPHUX [OCTIIKEHb»

Y 2022 p. B M. bpHo, Yecbka Pecny6nika, 6yno BigkpuTo NpeacTaBHALTBO KOMNaHii B kpaiHax €C Ta B
CBITi - komnaHito UHP Europe.

MPOEKTHO-IHXXUHIPUHIOBUI KOMMIEKC «[PAHT>

TOB «[1APOTEXMPOEKT»  MPAT «YKPTIPOMPOEKT»
TOB «YKPATOMEHEPTOMPOEKT>  TOB «MIXXBILOMYMI LIEHTP IHXKEHEPHIX AOCIIIDKEHbL»

The history of Ukrhydroproject began over 95 years ago, when on 25 May 1927 the Government
established a Bureau of Water Researches, which over the years turned into a powerful organization
engaged in the design of water management and hydropower projects.

The reference list of Ukrhydroproject is extensive, including cascades of HPPs on the Dnipro and
the Dniester Rivers in Ukraine and overseas, water reservoirs, large canals in Donbas and Dnipro
Regions, navigation structures and hydrotechnical structures at ore and mining complexes, wind
power plants, transmission lines, substations, bridges, roads, residential districts, etc.

At all phases of its growth, by developing designs of unique and complex structures, the company
has been introducing state-of-the-art technical solutions, which have been implemented for the first
time in the country, which has not only saved costs but also brought in new quality

Having overcome all the difficulties caused by the transition to the new economic realities, the
Ukrhydroproject has preserved its core business, key personnel, and, due to its tireless work, its
strong position in the local and international markets. Thus, since 1991, the company has designed
11 hydropower projects in Vietnam, many of which are successfully being operated, as well as
projects in Mexico, Venezuela, Laos, Ethiopia, Afghanistan, China, and other countries. Since the
mid-1990s, the company has been participating in the upgrading of hydro structures safety systems
in Ukraine.

In 2000, Ukrhydroproject successfully adopted the Quality Management System according to the
requirements of ISO 9001.

Since 2022, Ukrhydroproject has been included in the list of basic organizations for scientific
and technical activities in construction, subordinated to the Ministry of Communities and Territories
Development of Ukraine.

Yet, the key to the company’s successful work and its real treasure is its highly qualified design
engineers and managers. Leading specialists of the company have qualification certificates for the
design of facilities including the consequence class CC3 (highest) issued by the All-Ukrainian public
organization “Guild of Designers in Construction”.

In 2010, in the framework of structural reorganization of Ukrhydroproject, Design and Engineering
Complex «GRANT>» was created, which consists of:

* HYDROTECHPRQJECT LTD

» UKRHYDROPROJECT PRJSC

« UKRATOMENERGOPROQJECT LTD

« INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD.

In 2022, in Brno, Czech Republic the representative office of Ukrhydroproject in the EU countries
and in the world - the company UHP Europe - was established.

DESIGN AND ENGINEERING COMPLEX «GRANT>
HYDROTECHPROJECT LTD. UKRHYDROPROJECT PRJSC.
UKRATOMENERGOPROJECT LTD. INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD..




OcHOBHi HanpAMH
AiANbHOCTI YKprigponpoekTty

Main Activities of

Ukrhydroproject

YKprigponpoekT BWUKOHYEe KOMMAEKC pPo6iT, NOB’A3aHUX 3 TifAPOEHEePreTU4HUM,
BOAOr0CNOAAPCbKNM, LMBINbHIM, MPOMUCIOBIM Ta iHWWMN BUAAMU 6YiBHULTBA, 30KpEMa:

1. [poeKTYBaHHs (HOBE OYAIBHULITBO, PEKOHCTPYKLLS T2 KaniTanbHUA PEMOHT):

e @HEpreTUyHNMX (rigpoenekTPOCTaHLiA, ereKTPOCTAHLiA 3 aNnbTepHATUBHUMUN Kepenamu
eJ1eKTPOeHeprii) Ta BOAOrocnoAapcbkunx 06’ eKTiB;

* CYHOMIaBHUX CMOPYA;

» 06’€KTiB MPOMWCIIOBOIO Ta LMBINbHOIO 6YAIBHULTBA;

* APXITEKTYpPHE, OY/iBeNbHE T2 TEXHONOTYHE MPOEKTYBAHHS.

2. [pOEKTYBaHHS BHYTPILLHIX | 30BHILLHIX IHXEHEPHUX MEpPeX, CUCTEM i CropyA:

« JliHIN enekTponepeaayi Ta TpaHcOPMaTOPHUX NiACTAHL;

* CUCTEM eNIEKTPONOCTa4aHHs, ef1eKTpo061afHaHHSA Ta eNEKTPOOCBITIEHHS, 3B’A3KY, CUrHai3aLii,
pagio, Tene6a4eHHs, iHPopMaLiiiHUX CUCTEM;

e CWUCTEM OMANEHHs, BEHTUNALI, KOHAMLiOBAHHS MOBITPS, BOAOMOCTAYaHHSA, KaHani3aLlii,
aBTOMATmM3aLii Ta KOHTPOSIbHO-BUMIpIOBanbHUX Npunagis (KBIM).

3. Pospobka cneujanbHUX PO3AiINiB MPOEKTiB: OuiHka BnauBy Ha poskinns (OBHC Tta OBL);
0XOpPOHa npaLli; NPOEKTYBAHHA OpraHisaLlii 6yaiBHULTBA; BUKOHAHHS OYdiBESIbHUX POOIT.

4. 06CTeXEHHS Ta OLiHKa TEXHIYHOr0 cTaHy 6yAiBENbHUX KOHCTPYKLL Ta FiAPOTEXHIYHMX CNOPYA;

5. TexHi4Ha [OMOMOra, iHXUHIPUHTOBI, KOHCYIbTALiHI Ta iHG)OpMALLifHi NoCTyru.

6. Po3pobka HopmaTMBHUX AOKyMeHTiB: «CTanaapT opranisauii YkpaiHn (CQOY)», petanbHi
METOANKM Ta IHCTPYKLT 3 eKcryaTaLlii aBBTOMaTU30BaHNX CUCTEM KepyBaHHS TiAPOTEXHIYHIX CMOPYA,
npasuna ekcnnyaralii BOAOCXOBWLL, MACMOPTY eKcnyaTalii rigpoTexHi4HUX Cropya.

7. Po3po6ka TeHaepHOi JOKYMeHTaLi, cneumndikaliil i cynposig TeHLEPHOr0 NpoLecy.

8. ABTOPCBLKWI | TEXHIYHWIA HArNsA 3a OYAIBHALITBOM.

9. Cynpogia npu npoxopkeHHi ekcneptnau nepea-TEOQ, TEO Ta npoekTy.

10. Po3po6ka cuctem 3a6e3neveHHs 6e3MneKu rigpoTexHiYHMX Cropya.

Ukrhydroproject carries out integrated engineering works related to hydropower,
water management, residential, industrial, and other types of construction, including:

1. Design work (new construction, rehabilitation, and overhaul):

- power facilities (hydropower plants, power plants with alternative sources of energy) and
water facilities;

- navigation facilities;

« industrial and civil construction facilities;

« architectural, construction and technological design of the projects.

2. Design of internal and external engineering networks, systems and structures:

« electric transmission lines and transformer substations;

- electrical power supply, electrical equipment and lighting, communication, alarm and
signalling, radio, television, and information systems;

« heating, ventilation, air conditioning, water supply system and sewerage, automation,
controlling and measuring equipment.

3. Elaboration of special parts of design: environmental impact assessment, labour protection,
design of construction organization, civil works realization procedures.

4. Inspection and assessment of the technical state of hydrotechnical structures and structural
elements.

5. Technical assistance, engineering, consulting and information services.

6. Development of regulation documents: «Standard of the Organization of Ukraine (SOU)»,
detailed methods and manuals for the operation of automated control systems of hydrotechnical
structures, rules for the operation of water reservoirs, and passports for the operation of
hydrotechnical structures.

7. Elaboration of tender documentation, enquiry specifications and bidding process assistance.

8. Authorized and technical supervision over the construction.

9. Support during appraisals of prefeasibility study, feasibility study and basic design.

10. Development of safety system measures for hydrotechnical structures.

MPOEKTHO-IHXXIHIPUHIOBUI KOMMIEKC «[PAHT»
TOB «[IAPOTEXMPOEKT»  MPAT «YKPTIPOMPOEKT»
TOB «YKPATOMEHEPTOMPOEKT>  TOB «MIXBIZOMYUI LIEHTP IHEHEPHIIX BOCIIIDKEHb»




[pOEKTHO-iIHXWUHIPUHIOBUI KOMNNEKC
«PAHT»

Design engineering complex
«GRANT>»

Y pamkax CTPYKTYpHOI peopraHisallii Hai6inbLLOi i HallAoCBIA4EHILLOi B YKpaiHi iHXUHIPUHTOBOI
komnanii YKPTIAPOMPOEKT y 2010 poui 6yno cTBOpeHO [pOeKTHO-iHXMHIPUHIOBNIA KOMMIIEKC
«PAHT» (mani — MIK «[PAHT»), no cknagy skoro ygidwnu TOB «[IAPOTEXMPOEKT», MPAT
«YKPTI[JPOMPOEKT», TOB «YKPATOMEHEPIOMPOEKT» Ta TOB «MDKBIOOMYUIA LIEHTP
IHKEHEPHUX LOCTIOXKEHb».

MK «PAHT» cneuianidyeTbCs Ha HafaHHi NPOEKTHUX Ta iHXMHIPUHTOBUX MNOCAYr Y ranysi
€HepreTukn (rifpOeHepreTUkn, aTOMHOI Ta TenjaoBOi EHEePreTukn), OCBOEHHS BiJHOBHOBAHWX
IDKepen eHeprii Ta NpomM1cioBoro 6yaiBHMLTBA B YKpaiHi 1 32 KOPAOHOM.

[na 3pinicHeHHs pisnbHocTi komnawii MIK «MPAHT» matoTb yci Heo6XiaHi L03BOMM Ta cepTudikaru.
30Kpema Ans BUKOHaHHSA po6iT Ha TepuTopii YKpaiHn NpoBifHi iHXXeHepn-npoEKTyBaNbHNKM MaK0Th
KBanigikauiinHi ceptucpikat BeceykpaiHCbKoi rpoMafchbKoi opranisauii «[inbAis NPOeKTYBaNbHUKIB
y 6YniBHULITBI», B TOMY YMCITi HA 06’€KTW Knacy BianosiganbHocTi CC3.

Y Bcix kKomnanisx MK «[PAHT» BnpoBamXeHO CMCTEMY YNpaBlliHHSA fKICTIO, CepTUdIiKoBaHy 3a
MiXXHapoaHum ctaHaapTom IS0 9001:2015 Ta HauioHanbHuM cTaHaapTom ACTY 1SO 9001:2015.

3any4eHHs BUCOKOKBanichikoBaHUX (haxiBLiB Ta BMKOPUCTAHHS HAKOMUYEHOro AOCBIAY BCiX
KomnaHii MK «TPAHT>» [03B0MsIE AOCATTW CUHEPTT Y BUPILLEHHI IHXMHIPUHIOBUX 3afa4 Oyab-SKOi
CKNAAHOCTI i BUpiLLyBaTK 6YAb-AKi TEXHIYHI 3aBAAHHS.

[POEKTHO-iHXNHIPUHTOBUIA KOMMNeKe «TPAHT»

TOB «TIOPOTEXIPOEKT»

MPAT «YKPTILPOMPOEKT>»

TOB «YKPATOMEHEPTOIMPOEKT>

TOB «MDKBIZOMYIAN LIEHTP IHXEHEPHIX OOCTIIMEHbL>

Within the structural reorganization of the largest and most experienced in Ukraine
engineering company UKRHYDROPROJECT, the Design engineering complex GRANT was
established in 2010 (after this DEC GRANT) which consisted of HYDROTECHPROJECT LTD,
UKRHYDROPROJECT PRJSC, UKRATOMENERGOPROJECT LTD and INTERDEPARTMENTAL
CENTRE OF ENGINEERING RESEARCHES LTD.

DEC GRANT specializes in providing of design and engineering services in the energy sector
(hydropower, nuclear and thermal power), mastering renewable energy resources and industrial
construction in Ukraine and abroad.

The companies of DEC “GRANT” have all required certificates and permissions. In particular,
to perform work in Ukraine, including at facilities of responsibility class CC3, leading design
engineers maintain professional certificates issued by the All-Ukrainian public organization
“Guild of Designers in Construction” .

The companies of DEC “GRANT” carry out their activity using Quality Management System
certified under the international standard ISO 9001:2015 and national standard DSTU
1SO 9001:2015.

Involving high-qualified employees and experience gained by all companies of the DEC GRANT
enables us to achieve synergy in solving engineering tasks of any complexity and solve any
technical tasks.

Design engineering complex «GRANT>»

HYDROTECHPROJECT LTD

UKRHYDROPROJECT PRJSC

UKRATOMENERGOPROJECT LTD

INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD

DESIGN AND ENGINEERING COMPLEX «GRANT>
HYDROTECHPROJECT LTD. UKRHYDROPROJECT PRJSC.
UKRATOMENERGOPROJECT LTD. INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD..




PROJECTS IN UKRAINE

KuviBcbka M'EC
Kyiv HPP

[lo cknapy rigpoyana BxoadTb: [EC notyxHicTio 700,4 MBT 3 MakcumanbHuM Hanopom 17 m,
BOL03/MMBHA rpe6ns, 3eMNaHi rpe6ii, CyAHOMNABHNN LLUITHO3.

Cnopyau rigpoBy3na yTBOPIOOTL HaWbinbLe B YKpaiHi BOAOCXOBUILE 3 KOPUCHOK EMHICTIO
6713bk0o 9 MNpA. M3 3 3aXUCHUMU CIOPYAAMM.

baratopiyHe perynioBaHHS CTOKY BOAOCXOBMLLA 36ibLUNIO BMPOBITOK ENEeKTPOeHeprii Ha
po3TaluoBaHux Hmx4e F'EC Ha 700 mnH. KBT.roa.

The project consists of 700,4 MW power plant (max head is 17 m), a spillway dam, earth dams,
and a shipping lock.
The project’s reservoir is the largest in Ukraine; its useful storage is 9.0 billion m3.

The annual flow management increased output of the downstream HPPs by 700 million kWh.

KpemeHuyubka MEC
Kremenchuk HPP

Kniscbka TEC moTyxHicTio 440 MBT npu Hanopi 11,8 M — mepwa cTyniHb [JHINPOBCbKOr0 Kackagy
lEC i nepwa EC B CPCP, Ha sikiit 6yn0 BCTAHOBNIEHO rOPU30HTaNbHI KancynbHi arperati. Lie aano amory
06’egHatn 6ygisnto NEC i3 BOA03NMBOM 3aMiCTb OyAiBHULITBA OKPEMOi BOAO3NNBHOI rpedni. 1o cknagy
cnopyz rigposyana Bxofaath: 6yaisna EC, 3emnsHa rpe6ns i agamoéa, CyaHONNaBHUNA LS.

3 1996 poky NpoBOANTLCA KOMMeKcHa pekoHCTpyKuis TEC [IHINpOBCbKOro Kackagy i3 3amiHOH
riipOCKIOBOr0, eNEKTPOMEXaHIYHOr0, AONOMIXKHOIO i CaHTEXHIYHOr0 06nagHaHHa. 3 1997 mo 2002 pp.
NPOBEAEHO NepLLY Yepry PeKOHCTPYKLii, a 3 2006 p. po3noyaro apyry.

The 440 MW Kyiv HPP at head of 11.8 m is the first stage of the Dnipro Cascade of HPPs
and the first HPP in the USSR, where horizontal capsule units were installed. That allowed to
combine a powerhouse with a spillway instead of constructing a separate spillway dam. The
project includes a powerhouse, an earth dam and dike, and a shipping lock.

Since 1996, the complex rehabilitation of the Dnipro Cascade of HPPs including replacement
of hydropower, electromechanical, auxiliary and sanitary equipment has started. From 1997 till
2002 the first stage of rehabilitation was completed; and in 2006 the second stage started.

BsepeHa B ekcnhyaTauiw B 1960 p.
Commissioned in 1960

MPOEKTHO-IHXXIHIPUHIOBUI KOMMIEKC «[PAHT»
TOB «[IAPOTEXMPOEKT»  MPAT «YKPTIPOMPOEKT»

TOB «YKPATOMEHEPTOMPOEKT>  TOB «MIXBIZOMYUI LIEHTP IHEHEPHIIX BOCIIIDKEHb»




Tepe6ne-Piubka N'EC
Tereblya-Rika HPP

PROJECTS IN UKRAINE
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Tepe6ne-Piubka NEC — nepumit JOCBIA KOMNAHIi Yy NPOEKTYBAHHI FiAPOEHEPreTUYHUX 06 EKTIB
Y TipCbKNX YyMOBAXx, Ae 6yno BUKOPUCTAHO pecypcu p. Tepebni LWnsxom ix nepeHanpaBneHHs B p.
Pika.

ligpoBy3on Ha p. Tepe6ns BKNOYAE BOAO3NNBHY rpebito 3 BOLOCXOBULLEM i BOJ03a60POM, 3
SKOro BOa NOAAETLCA MO HAMiPHOMY TYHESTH 3aBA0BXKK 3 635 M i Tpy60npoBoay A0BXMHOW 380
M go 6ygisni FEC notyxHictio 27 MBT, po3TalloBaHiii Ha p. Pika, 3a6eaneyyto4mn nepenaj piBHiB
B 215 m.

The Tereblya-Rika HPP is the first experience of the company in the design of hydro
projects in the mountains where the Tereblya River water was diverted to the Rika River.

The project on the Tereblya River consists of a spillway dam with a reservoir and a
water intake structure, from which water is directed, through a 3 635 m long pressure
tunnel and a 380 m long penstock to a 27 MW powerhouse located on the Rika River,
providing a water drop of 215 m.

' ‘Baepena B excnnyatauiio B 1956 p.- -

[lo cknagy rinpoByana BX0AATb: NOEAHAHA 3 BOAO3NMBHOLO rpebneto 6yaisns MEC i3 ropu3oHTanbHAMM
arperatamu (3aranbHoto notyxHicTio 500 MBT), cyaHONNaBHWIA LWTKO3, 3eMASHI rpe6Ai, 3aXMCHI Cnopyau.
Bopocxosuue 3aiiicHioe 4060BUI NEPepO3N0iN CTOKY.

[TpMHUMNOBI KOMMOHYBaNbHI KOHCTPYKTUBHI PilEHHS BMKOHAHI aHanoriyHo fo Kuicbkoi TEC i3
YAOCKOHANEHHAM 06/1agHaHHS.

The project consists of a powerhouse with horizontal units (total capacity of 500 MW),
combined with a spillway dam, a shipping lock, earth dams, and protection structures. The
reservoir is operated in a daily flow redistribution mode.

General layout and construction solutions are similar to that at the Kyiv HPP, with equipment
modernization.

Kauniscbka NEC
Kaniv HPP

BeepaeHa B excnnyartauito 8 1975 p.
Commissioned in 1975

DESIGN AND ENGINEERING COMPLEX «GRANT>
HYDROTECHPROJECT LTD. UKRHYDROPROJECT PRJSC.
UKRATOMENERGOPROJECT LTD. INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD..




[lo cknagy rigpoBysna BxoAsaTthb: pycnosa 6yaisna EC, Bogo3nueHa Ta 3emnsHa rpe6ni,
CYAHONMABHMIA WANH03. 3araiibHa JOBXWHA HanipHOro poHTy — 3 650 M. MoTyxHicTs MEC —
335 MBT, Hanip — 17 m.

Cnopyan 3BefeHO Ha Api6HO3epHUCTUX Ta MynyBatux nmickax. bypisna TEC o6nagHaHa
NOHHUMW BOLOCKNAAMU, PO3TALIOBAHHUMN HaJ BiLCMOKTYBaIbHUMM Tpy6amu.

VYTBOpEeHHs eMHOro Bogocxosuwa (6,78 mnpg. m3) CTBOPWUIO YMOBU (KPiM EHEpreTukm
Ta pekpeauii) Ana HapinHoro BoAo3a6esnedyeHHa [lpuyopHomop’s Ta 3a6e3neyeHHs
rMM60KOBOAHOIO WNAXY Bif Knuesa o HopHOro Mops.

The project consists of a powerhouse, a spillway and earth dams, and a shipping
lock. Total length of the water retaining is 3 650 m. The HPP capacity is 335 MW,
head is 17 m.

The structures are erected on fine-grained and silty sands. The powerhouse has
bottom outlets above the draft tubes.

The project’s capacious reservoir (6.78 billion m3) provided conditions not only
for power generation and recreation but also for reliable water supply to the Black
Sea region and for deep-water navigation from Kyiv to the Black Sea.

KaxoBcbka EC
Kakhovka HPP

Beefena B excnnyatayito B 1956 p.
Commissioned in 1956

PROJECTS IN UKRAINE

Kaxoscbka M'EC-2

MpoekTyeTbCs
Under design

[na 36inblUEHHS CymMapHOi BCTAHOBMEHOI MOTYXHOCTI KaxoBCbKOro rifpoBy3na 3a paxyHOK
BCTAHOB/EHHA LUECTM HOBWX TiApoarperartis Ta MepeBefeHHs 1Moro 3 6a30BOr0 B MIKOBUA peXuM
BUPOOHULITBA €NIeKTPOeHeprii 3annaHoBaHo 6yAiBHULTBO KaxoBcbkoi MEC-2. OCHOBHI Cnopyan CTaHuji
i3 BCTAHOBNEHOW NOTYXHicTI0O 250 MBT po3TalloByOTCA Yy NPaBOGEPEXHOMY NMPUMUKAHHI iCHYHOYOT
3emnaHoi rpe6ni Kaxoscbkoi MEC. bymiBHMUTBO KaxoBcbkoi FEC-2 [003BOANTL MOKPALUUTK AKICTb
eNeKTpoeHeprii B eHeprocucTemi YkpaiHu 3aBasku yyacTi ii rigpoarperatis B CUCTEMi aBTOMATUYHOMO
PErY/IOBAHHSA YaCTOTM Ta NOTYXHOCTI.

B cknagi MEC-2 nepen6ayeHi HacTynHi cnopyau: NigBigHWA KaHan, BOZONPUMIAMAY, 3ai3006€TOHHI
BO0BOAN, 6yAiBns MEC 3 MOHTaXXHUM MaiiAaH4YMKOM i BiAABIAHWIA KaHan.

Ha paHuii MOMeHT po3po6neHo Ta 3aTBepmxeHo TEQ i TpuBae po3po6ka NpoeKTy.

The construction of the 250 MW Kakhovka HPP-2 is planned to increase the total installed capacity of
the Kakhovka hydro development due to the installation of six new units and switch the HPP"s operation
from the base mode of power generation to the peak mode. The main facilities of the project are located on
the right-bank junction of the existing earth dam of the Kakhovka HPP. The construction of the Kakhovka
HPP-2 will improve the quality of electricity in the power system of Ukraine through the using Kakhovka
HPP-2 units in the automatic load-frequency control system.

The project consists of a head race canal, a water intake, reinforced concrete pipelines, a powerhouse
with the erection bay and a tailrace canal.

To date, feasibility study has been developed and approved and basic design has been being elaborated.
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BypisHuuTBo [Hinposcbkoi MEC-1 Bigirpano BenmyesHy ponb B eHepro3abesneyeHHi YkpaiHn 1a y
CTBOPEHHI MNBOKOBOAHOI0 CYAHONNABHOIO Wsxy Big Knesa go YopHoro mops. [Jo cknagy rigposysna
BX0AATb: OyaiBna [EC-1 noTyxHicTio 585 MBT, 6eToHHa BOA03NMBHA rpebns, TPUCTYNEHEeBMN
CYLHOMMABHWIA LWt03. Hanip Ha rigpoBy3si CTaHOBUTL 38 M.

NHicTpoBcbka NEC

[Micna 6ymiBHMLTBA KpemeHYyLbKOro BOLOCXOBULLA BENUKOI EMHOCTI 3'ABUAMCH YMOBU )15l
poswwupenHs TEC po 1 578,6 MBT wnsxom po6ynosu fopatkoBoi 6ygiBni - [Hinposcbkin TEC-2
noTyXHicTio 876,8 MBT. OgHO4acHO 3 LM 6yno 3BeAeHO i ApYrinii OAHOKAMEPHUIA LWMHO3, AKWIA He Mae
aHanoris B KpaiHi.

Hapasi YkprigponpoekT 6epe akTuBHY y4acTb Y PEKOHCTPYKLIT CTaHLii, L0 BKITHO4AE 3aMiHy CU0BOr0
06naHaHHA, 30KPEMa Ha 3aKOPAOHHE.

Construction of the Dnipro HPP-1 played a great role in the power supply of Ukraine and in
creating a deep-water navigable waterway from Kyiv to the Black Sea. The project consists of a
585 MW powerhouse, a concrete spillway dam, and a 3-stage shipping lock. The head is 38 m.

The construction of the Kremenchuk HPP"s reservoir of large capacity allowed expanding the
HPP to 1 578,6 MW by constructing the additional powerhouse - the 876.8 MW Dnipro HPP-2.
At the same time, a new one-chamber shipping lock was constructed, second to none in the
country.

At the mom Ukrhydroproject is engaged in rehabilitation of the HPP that includes the
replacement of generating equipment for the foreign one also.

IOxinposcbka MEC
Dnipro HPP

E . i

BeepeHa B ekcnnyarauito B 1983 p.
Commissioned in1983

T OO U e .
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BBepeHi B excnnyatauito: AHinpolEC-1 B 1932 p., AHinpolEC-2 B 1981 p.
Commissioned: Dnipro HPP-1 in 1932, Dnipro HPP-2 in 1981

Mo6ynoeana 3 1975 no 1983 pp. OHictpoBcbka MEC noTyxHicTio 702 MBT € apyroto (micns
[ly6occapcbkoi) 3 M’ATW TigpoeneKkTpocTaHuin, nepenbadeHmx «CXeMOK KOMMIEKCHOrO
BUKOPUCTAHHS BOAHMX PecypciB pidku [HicTep». OCHOBHOK 0CO6MMBICTIO CNOPYA riApoBy3na
€ 6ynisns FEC pycnoBoro Tumy, ska cCnpuimae BifJHOCHO BMCOKMiA Hanip (8o 55 m) i mae
BOAO3/IMBM HAa4 MalUMHHUM 3a50M, WO LO3BOSIWMNO BigMOBMTUCA Bif OYAiBHMLTBA OKpPeMOi
BOAO03MMBHOI rpeo6i.

[JHiCTPOBCLKMIA TigpoBY30/ NPU3HAYeHUN AN BUPOOHMLTBA eHeprii, BOJ03a6e3ne4eHHs,
3axucTy BiA nMoBeHei. [10 Moro cknagy BxoAsaTh: 6yaisna FEC BoA03NMBHOIO TUNy, KaM'siHO-
HaKUZHi rpe6ri, a TaKOXX HUXXHE BOJOCXOBULLE, SKe 3a6e3neyye nepepos3nofin 4o60BuUx BUTpaT
FEC.

The 702 MW Dniester HPP (built during 1975-1983) is the second (after Dubossary HPP) of
five hydropower plants that were stipulated by «Scheme of complex usage of water resources
of the Dniester River». The main feature of the hydro scheme is a powerhouse of run-of-river
type at high head (up to 55 m) that has the spillways above the turbine hall. Such feature
allowed avoiding the construction of a separate spillway dam.

The Dniester HPP was designed for power generation, water supply, and flood protection. It
consists of a powerhouse of spillway type, rockfill dams, and a reservoir, which redistributed
daily flows from the plant.
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Kuiscbka TAEC
Kyiv PSP

BeefeHa B ekcnnyartauito B 1975 p.
Commissioned in1975

KuiBcbka MAEC - nepwa FAEC y CPCP. CtaHuis npusHayeHa Afig NOKpUTTS MikiB rpadika
HaBaHTaXXE€Hb EHEProCcUCTEMMU Ta BUKOPUCTAHHA K KOPOTKOYaCHOro pe3epBy i BUPOOHMLUTBA
PEaKTUBHOI MOTYXHOCTI. Ha cTaHLii BCTaHOBMIEHO 3 npsMi Ta 3 060POTHI arperatu 3aranbHo
noTYXHicTo 235,5 MBT y Typ6iHHOMY pexxumi i 139 MBT y HacocHomy. TAEC BKJt04a€e BEPXHIO
BOJONMY 3 MiABiAHWM KaHanom, BOAOMPUIAMAY, HanipHi Tpy6onposoau, 6ymisnto AEC 3
nigBasvHamy i MOHTXXHUM MalaH4YnKoM Ta ApeHaXHY cucTeMy 6eperoBoro cxuy.

31996 poky FTAEC MoaepHi3yeTbcs y pamkax KOMMNIEKCHOT peKOHCTPYKLii FEC [IHINpOBCbKOro
Kackagy.

The Kyiv PSP is the first pumped storage in the USSR. The PSP is designed to cover the peaks
of the power system loads schedule and to operate as a short-term reserve and generation of the
reactive power. The PSP has 3 direct and 3 reversible units with a total capacity of 235.5 MW in
the turbine mode and 139 MW in the pumping mode. The project consists of an upper reservoir
with a headrace canal, a water intake, pressure pipelines, a powerhouse with abutments and an
erection bay, and a drainage system of the coastal slope.

Since 1996, the plant has been reconstructed in terms of complex rehabilitation of the Dnipro
Cascade of HPPs.

lMpoekT Kaniecbkoi FTAEC moTyxHicTio 3 600 MBT 6yno 3atBepmkeHo B 1987 p., npote B nepioa 3 1991
no 1999 pp. B 3B’A3Ky 3 BiACYTHICTIO (hiHaHCyBaHHs i po3nagom CPCP Ha 6yniBHMLTBO 6Yn0 HaknageHo
moparopii. Y 2006-2007 pp. 6yno po3po6neHo i 3atBepmkeHo oHoBneHe TEQ 6ynisHuuTea IAEC, a B 2013
p. - 3aTBEPKEHO MPOEKT, aAanTOBaHWA [0 HOBMX YMOB i noTpe6 06’eaHaHOi eHeprocucTemm Ykpainm 3i
BCTaHOBNEHO noTyxHicTio 1 000 MBT y Typ6iHHOMY pexxumi Ta 1 040 MBT y HacocHoMmy.

[TpOEKT BK/HO4AE BEPXHIO BOAOKMY, BKIHOYHO 3 YalLer, OropoKyBasbHi CNOpyay i NigBigHWA KaHan,
BOAONpMIAMaY, HanipHi BogoBoau, 6yaisnto TAEC i MOHTaXHWIA Maiigan4uk, BPI1 i BigBigHWIA kaHan.

The design of the 3 600 MW Kaniv PSP was approved but during 1991-1999 due to a lack of financing
and the collapse of the USSR in 1991 the moratorium for the construction was set. In 2006-2007 the updated
feasibility study was developed and approved, and in 2013 - the basic design of the PSP of 1 000 MW installed
capacity in turbine and 1 040 MW in pumping mode, adapted to the new conditions and requirements of the
Integrated Power System of Ukraine was approved.

The project consists of an upper reservoir, including the reservoir basin, abutments and a headrace canal,
a water intake, penstocks, a powerhouse and the erection bay, outdoor switchyard and a tailrace canal.

KaniBcbka F'AEC
Kaniv PSP
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Tawnuybka FAEC
Tashlyk PSP

Bynyenc

Under construction

Tawnunupka FAEC notyxhicTio 906 MBT y Typ6iHHOMY pexxumi Ta 1 382 MBT y HacocHomy
pexumi BXoauTb A0 cknagy [liBAeHHOYKPAIHCLKOr0 EeHeproKOMIeKcy, L0 BKIIOYAE TaKOX
MisneHHoykpaiHcbky AEC - 3 000 MBT, Onekcangpiscbky TEC - 11,5 MBT i € yHikanbHUM
€Heproo6’eHaHHAM.

Tawnuubka TAEC cknamaeTbCd 3 BEPXHbOrO BOAOCXOBWLUA, i30/1bOBAHOTO Bif CTaBKa-
oxonomkysaya AEC, Bogonpuiimaya, HanipHux nia3eMHux Boaosogis, 6ypisni FAEC, o6nagHaHoi 6
060pOTHUMU arperatamu, BifiBiAHOr0 KaHany, Wwo 3’eaHye FAEC i3 BogocxosuLlem OnekcaHapiBcbKoi
['EC, sika BUKOPUCTOBYETLCA AK HIDKHIN 6aceitH y cuctemi TAEC.

CTBOPEHHS TaKMX €HepProKOMMMEKCiB JA€ MOXWBICTb He JWLIE CMifbHO BMUKOPUCTOBYBATM
6yniBesibHy IHPPACTPYKTYpy, @ 1 3a6e3nedyBarti Gibll CTiiKY | HagiiHy Po60TY eHeproo6’eKTiB,
LLI0 BXOAATH [0 iX cknagy. 1-n arperar 6yno BBefeHo B ekcninyarauito y 2006 p., 2-n1 - y 2007 p. i
3-1n-y 2021 p.

The 906 / 1 382 MW (turb/pump mode) Tashlyk pumped storage plant is a part of the
South Ukraine Power Complex which is unique also includes the 3 000 MW South Ukraine
Nuclear Power Plant and the 11.5 MW Oleksandrivska HPP.

The Tashlyk PSP includes an upper reservoir isolated from the cooling pound of the
nuclear plant, a water intake structure, underground pressure tunnels, a powerhouse with 6
reversible units, and a tailrace canal. The Oleksandrivska HPP s reservoir serves as a lower
reservoir for the Tashlyk PSP.

The creation of such power complexes allows not only to jointly use facilities of the
infrastructure, but to provide more reliable and safe operation of the power plants
comprising the complex. The 1st unit was commissioned in 2006, the 2nd - in 2007 and
the 3rd - in 2021.

[HictpoBcbka MAEC € oaHieto 3 Hanbinbwux y €sponi. [o ii cknagy BXoAsTb BEPXHE BOJOCXOBULLE,
BOJOMPUIAMAY, HanipHi nig3emHi Bogosoaw, 6yaiens TAEC 3 YCTAHOBKOK KOXHOFO 3 7 YHiKanbHMX
060pOTHUX arperatiB B OKpeMuX 3ani300eTOHHUX LUaxTax (3 METOK 3MEHLUEHHS BMAMBY Ha Geperosuii
CXun), a TAKOX BOAOBUMYCK 3 BifiBiAHUM KaHAIIOM.

Y TexHonoriyHiii cxemi TAEC BUKOPUCTOBYETLCS HIDKHE BOJOCX0BULLE [IHICTPoBCHKOI TEC. MOTYXHICTh
[AEC y Typ6iHHOMY pexumi - 2 268 MBT, y HacocHomy - 2 949 MBT npu po3paxyHkoBomy Hanopi 162
M. Y 2010 poui 6yno BeegeHo 1-it arperart, B 2014 - 2-i4, B 2016 - 3-i1 i B 2021 - 4-i4. [Nicns 3aBepLUeHH:
6ygiBHuLTBa [IHicTpoBCbKa TAEC BMKOHYBATUME POSIb OCHOBHOTO CUCTEMHOIO ONEPaTopa B eHEProcucTeMi
YkpaiHu.

Being one of the largest in Europe, the Dniester PSP consists of an upstream reservoir, a
water intake structure, underground pressure tunnels, a powerhouse with the 7 unique reversible
units, and a water outlet with a tailrace canal. Each unit will be installed in separate reinforced
concrete shaft that allows reducing impact on the river bank slope.

The downstream reservoir of the Dniester HPP is used in the technological scheme of the
Dniester PSP. Total capacity of the plant in the turbine mode is 2 268 MW, in the pumping mode
is 2 949 MW, at design head 162 m. The 1st unit was commissioned in 2010, the 2nd - in 2014,
the 3rd - in 2016 and the 4th - in 2021. The Dniester pumped storage plant is designed to be a
main generating facility in the Ukrainian Power System.

Nuictposcbka MAEC
Dniester PSP

byayeTtbcs
Under construction
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Ha cborofHi YKprifaponpoekT BUKOHAB NMPOEKTHI po6oTu Ans 11 06’eKTiB riapoeHepreTuku y B’eTHami, X% *. 2

30kpema: F'EC ni (720 MBT), TEC KaH [loH (77,6 MBT), TEC Ce CaH 3A (108 MBT), TEC Ham Yiex (200 MBT), %A% rEc KaH HOH’ B ETHaM

[EC XuoHr [Jiex (81 MBT), TEC A Buowr (210 MBT) Ta iH. Can Don HPP, Vietnam
Ukrhydroproject elaborated design for 11 hydropower projects in Vietnam: Yali HPP (720 MW) = — '

Can Don HPP (77.6 MW), Se San 3A HPP (108 MW), Nam Chien HPP (200 MW), Huong Dien HPP N m BsepeHa B excnnyaraduito 8 2003 p.
(81 MW), A Vuong HPP (210 MW), etc. j " . Commissioned in 2003

MpoekT MEC Txakmo - nepBicTOK cniBnpawi M YKpriZponpoekToMm i B’€THaMCbKIMM KOMMAHIMNA.

Ls TEC pepwBauiiHOro TUMy € BEPXHbOK CTYMIHHIO Kackafy rifpOefeKkTpoCcTaHuiil Ha piyui be y
B’eTHami.

[iapoBy30n CKNa@aeTbes i3 3eMASHOI Ta Kam'ssHO-HAKUAHOI rpebni BMCOTOK 46 M, BOLO3NUBY 3
MaKCUManbHOK NPONYCKHOK 3AaTHICTIO 4 737 M3/c, ABOX HAa3eMHIX HanipHUX KOMGIHOBAHMX BOLOBOAIB
(y moyaTKOBIl 4acTUHi CTane3aniso6eTOHHNX, Y KiHLEBIN - MeTaneBux), 3eMnsiHux rpebensb i 6yaisni FEC
6eperoBoro BiAKpPMTOro TWMy 3 ABOMA rigpoarperaramu noTyXHicTO no 75 MBT npu po3paxyHKoBOMY
Hanopi 94 m.

BopocxoBuue mMae kopucHnin 06’em 1 250 MiH. m3.

l'EC npautoe B HaniB6a3oBoOMY pexumi 3 cepeaHbopi4HUM BUPo6iTkom 610 MBT.rog.

The Thakmo HPP is the first project developed in cooperation between Ukrhydroproject and
Vietnamese companies.

The HPP is of a diversion type and serves as an upper stage of a cascade of HPPs on the Be
River.

It consists of 46 m high earth and rockfill dams, a spillway with the max discharge 4 737 m3/s,
and two surface penstocks of combined type — one part is of steel and reinforced concrete, and
another is of steel. It also includes earth dams and a powerhouse of open type, with two units of
75 MW each designed for head 94 m.

The live storage of the reservoir is 1 250 million m3.

The project operates on intermediate load with annual output 610 GWh.

IEC KaH [JoH noTyxHicTio 77,6 MBT poaTaiioBaHa Ha pidui be Ha 49 km Huxye Big TEC Txakmo,
YTBOPIOKOYN 3 HEK Kackag, i MpU3Ha4eHa Ans eNeKkTPonocTa4aHHsa MmiBAeHHUX perioHiB B’eTHamy i
3pOLLEHHS 4,8 TIC. ra CiNbCbKOrocnoAapChKMX Yrifdb.

[lo cknagy rigpoBy3na BX0AsdTb: 3eMNsHi rpe6ni MakcMManbHOK BUCOTOH 44,6 M; 6ETOHHA
BO[03/MBHA rpe6As ns Nponycky MakcumanbHoi BUTpaTi 5 287 m3/c; oyaiens FEC pycnosoro tuny

FEC TxaKMO, B’eTtHam 3 2 rigpoarperatamv noTyxHicTio no 38,8 MBT npu pospaxyHkosomy Hanopi 32 m; BPM-110 KB;
o ipurauinHmin Bogo3aoip.
Thakmo HPP; Vle':nam MEC KaH [loH cTana nepLunm rigpoeHepreTuiHuM 06’eKTOM Y B’e€THami, fKuii dpiHaHCyBaBCS i
. . - OynyBaBCs 3a CXeMOI0 BHYTPIiLHbOro BOT (MO3MKOBI KOLITW Ha GYniBENbHO-MOHTXHI pO60TH Ta
Beepnena B excnnyataduito 8 1994 p. 2 . = 06MafiHaHHA 326e3Me4yBannCs B'€THAMCbKUMMN KDEAUTHUMI OpraHizaliamu).

Commissioned in 1994

The 77.6 MW Can Don HPP is located on the Be River forming a cascade with the
downstream the Thakmo HPP. This project is designed to supply electricity to the South
regions of Vietnam and to irrigate an area of 4 800 ha.

The project consists of earth dams, maximum height 44.6 m, a concrete spillway dam for
maximum discharge 5 287 m3/s, a run-of-river powerhouse with two units, 38.8 MW each,
at rated head 32 m, 110 kV outdoor switchyard and an irrigation water intake.

The Can Don HPP is the first domestic BOT project in Vietnam (the loan for the construction
and installation works and equipment was provided by Vietnamese credit agencies).
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['EC fAAni posrawosana Ha p. Ce CaH y B’eTHami i € pyroto cTyniHHIO y Kackagi. [ BctaHoBneHa ’
noTyXHicTb - 720 MBT npu po3paxyHkoBomy Hanopi 190 m. Y 6ygigni FEC nig3emHoro tuny rEc ce caH 3A’ B ETHam
po3mipamu 118,5x21x42 M BCTaHOB/EHO 4 pafianbHO-0CbOBI TYP6iHM NOTYXHicTI0 no 180 MBT. Se San 3A HPP, Vietnam
EHepreTMYHNiA TPaKT CKNAJAETHCA 3 2 HanipHUX BOAOBOAIB SiaMeTpOM 7 M i JOBXWUHOI 6/1U3bKO
3800 m, siKi nepexofaTh y 4 TYPOIHHNX Bogosonm Jiametpom ".0 4.5 m. . BeeneHa B excrnyarauito B 2006 p.
BogockuaHa rpe6ns NpakTMyHOro Npowinto 3 HOCKOM-TPaMNAIHOM Mae 6 BOAOCKWUIHMX OTBOPIB, Commissioned in 2006
LLI0 NEPEKPUBAIOTLCS CErMEHTHUMM 3aTBOPaMM, if MPOMYCKHA 3AaTHICTb CTaHOBMTL 13 427 MP/c.
HanipHuii (opoHT YTBOPEHO Kam’'siHO-3eMAAHO rpebieto 3aBBULLKN 67 M.

The Yali HPP is located on the Se San River and forms the second stage of the cascade. It has
installed capacity of 720 MW at rated head 190 m. In an underground powerhouse (118.5x21x42
m), four Francis turbines, 180 MW each, are installed. The waterway consists of two pressure
tunnels, diameter — 7 m, length — about 3 800 m, transitioning into 4 turbine penstocks, diameter
4.5m.

The spillway dam of ogee type with a flip bucket has 6 spillway outlets with radial gates; the
spillway's capacity is 13 427 m3/s.

Water retaining structures consist of 67 m high rockfill dam.

F'EC fAni, B’eTHam
Yali HPP, Vietnam

TEC Ce Can 3A posraiosaHa Ha p. Ce CaH y B’eTHami i € 4eTBEPTOI CXOAMHKOIO Y Kackagi. Ii
BCTaHOBNEHA NOTYXHicTb — 108 MBT npu po3paxyHkoBomy Hanopi 21,5 m. bygisns I'EC — pycnosoro
TUMY 3 BUHECEHWUM Y BEPXHiii 6’eh Bogonpuimadem, ob61agHaHa Asoma rigpoarperaramu.

BogockuaHa rpe6ns npakTM4HOro npodoinio 3 LOBXMHOK BOZO3NMUBHOrO (ppoHTY 105 M Mae
nponyckHy 3aatHictb 15 200 M3/c npu po3paxyHKoBOMY Hamopi 19 M. Y nponboTax BCTaHOBNEHi
CErMeHTHi 3aTBOPM 3 rigponigioMHUKAMK.

The Se San 3A HPP is located on the Se San River and forms the fourth stage of the
cascade. The installed capacity of the HPP is 108 MW at rated head 21.5 m; a run-of-river
powerhouse is equipped with two units and a water intake extended into the reservoir.

The spillway dam is of ogee type, the water front is 105 m long, and its discharge capacity
is 15 200 m3/s at rated head 19 m. The spillway is equipped with radial gates and hydraulic
hoists.

Ve, b W2002 p.
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—
F'EC Ham YieH, B’eTHam
Nam Chien HPP, Vietham

TEC XvoHr [lieH Ha p. bo po3TtawoBaHa B NpoBiHuji Txia TxieH Xye (LeHTpanbHuii B’eTHam) mae
BCTAHOBMEHY NOTYXXHicTb 81 MBT npu makcumansHomy Hanopi 56 M. Kpim BUpo6neHHs eneKTpoeHeprii,
[EC TakoX npu3HaiyeHa Ans BOAOMOCTa4aHHS PerioHy, 3a6e3neyeHHs 3axWUcTy Bif NaBOAKIB Ta
3aCOMNEHHS TEPUTOPIN, LLI0 3HAXOAATLCS HUKYE 3a TEYiEH.

linpoBy3on no6yaoBaHWiA B CKNAAHWUX Fe0NOriYHMX YMOBaX i CKNafaeThCs 3 FONIOBHOIO By3na, LU0
BKJ/K04AE ryXi rpe6Ai 3 yKo4yBaHOro 6ETOHY, a TaKOX BOA03MMBHY B6ETOHHY rpe6ito i BifBigHUIA KaHan;
Ta HanipHO-CTaHLiNHOro BY3Na, LU0 BK/KOYae BOAONpUiAMaY, Bogooau, 6yaisnto MEC 3 MOHTaXHUM Ta
NPUCTAHLIRHAM MangaHYMKaMu, Cny>X60B0-BUPOOHNYMIA KOpNYC, BiABiAHWIA KaHan Ta BPIT; a Takox
J0MNOMiXKHOT rpe6ni.

The Huong Dien HPP on the Bo River is located in the Thua Thien-Hue Province (central Vietnam).
The installed capacity of the HPP is 81 MW at max head 56 m. Besides power generation, the HPP
is designed also for the water supply of the region and protection of the downstream territories from
flood and salinization.

The hydro develppment is built in difficult geological conditions and consists of headworks
(including blind RCC dams, a concrete spillway dam and a tailrace canal), a water intake, penstocks, a
powerhouse with an erection bay and a plant area, an administrative building, a tailrace canal and an
outdoor switchyard; as well as an auxiliary dam.

F'EC XwoHr [lieH, B’eTHam
Huong Dien HPP, Vietham
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lnposy3on Can-Pachaenn, Mekcuka
San-Rafael Hydro Development, Mexico

I'EC «Benuka pe6ns Ecpioncbkoro BigpoaxeHHs», Ecpionia
Grand Ethiopian Renaissance Dam Project, Ethiopia

T “UBeenenuii- 8 ekcnnyatauiio 81994 p.
- S = S Commissioned in 1994

Baxn1Bolo CKNagoBow AifNbHOCTI YKPrigponpoekTy € HaflaHHS iHXUHIPUHIOBUX MOCAYr Nif Yac
6yniBHMLTBA, a TAKOX 3AINCHEHHS KOMMMNEKCHOMO NOCTa4aHHs 061afHaHHS.

B 1994 p. YKprigponpoekT, gK nifep KOHCOpLiymy, 3anpoeKTyBaB i 3a6e3ne4nB NoCTaBKy MoOHaf
1000 TOHH TigpOMexaHi4HOro o6nagHaHHA s BOAO3NMBHOI rpebni rigpoyana CaH-Pachaens y
Mexcuui. Bogo3nue npomnyckHOW crnpomMoxHicTio 6 150 m3/c npu Hamopi 15 m, o6nagHaHuin 6-ma
CEerMeHTHUMW 3aTBOpPaMu 3 TiaponigiioMHukamu. [igpoBy3on NpPU3Ha4YeHWii Ans nepeposnominy
BWUTpAT BOAM 3 PO3TALLIOBAHOMO BULLE riapoBy3na Arya Minbna, a TakoX Ans reHepaLii enekTpoeHeprii.

One of the important parts of the Ukrhydroproject's activities is providing engineering services
during the construction and equipment supply.

In 1994, Ukrhydroproject as a consortium leader designed and supplied more than 1000 t of
hydromechanical equipment for a spillway dam of the San Rafael Hydro Development in Mexico. The
spillway with discharge capacity 6 150 m3/s at head 15 m is equipped with 6 radial gates with hydraulic
hoists. The hydro development is designed for redistribution of flow from the upstream Agua Milpa
Project, as well as for power generating purposes.

lEC «Benuka pebns Ecpioncbkoro BimpomkeHHs» Ha p. bnakutHwuii Hin B Edpionii — Hai6inbinii
TiJpOEHepPreTMYHMA NPOEKT B APpuLi Ta OAWH i3 HaWbiNbLLKMX Yy CBITi. BCTaHOBNEHA MOTYXHICTb CTaHLji
ctaHoBuTb 6 000 MBT npu Hanopi 123 m.

Cknap cnopyn OCHOBHOTO FifipoBy3na BK/OYae ryxi rpebni, 2 cTaHuiiHi rpe6ni 1a 2 6yaieni MEC Ha
npasoMmy Ta fliBoMy 6eperax 3 HECUMETPUYHIM PO3MILLIEHHSIM arperaris, NpaBo6epexHy rpe6sto 3 4OHHUMN Ta
IMUBUHHUMI BOJOCKUZAMM, PYCIIOBY BOAO03MMBHY rpe6nto Ta po3noginbymi npuctpin 500 kB.

YKprigponpoekT BUKOHAB OMTMMI3aLilo NPOEKTY 3 METOH MiABULLEHHS TEXHIKO-EKOHOMIYHWX MOKa3HUKIB
TifpoeneKTpoCTaHLyji

The Grand Ethiopian Renaissance Dam Project on the Blue Nile River in Ethiopia is the largest hydro project in
Africa and one of the largest in the world. Total capacity of the project is 6 000 MW at head 123 m.

The main structures include: blind dams, 2 power plant dams and 2 powerhouses on the right and left banks
with asymmetric placement of units, the right bank dam with the diversion culverts and bottom outlets, a run-of-
river spillway dam and a 500 kV switchyard.

Ukrhydroproject developed basic design optimization to increase the technical and economic performances
of the Project.

byayetbca
Under construction
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FEC Harny, noTyxHicTio 94 MBT, nobynosaHa B 1960-x pokax [ns efiekTpo3abesneyeHHs
Adpradictany. [Jo cknafy rigposys3na BXOAATb: riyxa 6€TOHHA Ta BOLO3/IMBHA rpebni 3aBBULLKN
100 m, goHHMiA BogoBunyck, 6yaisnsa TEC, BPM-110 «kB. Y mawwnHHomy 3ani FEC BCTaHOBMEHI 4
BEPTUKaNbHI TYP6iHU NOTYXHiCTIO No 23,5 MBT KoXHa npu Hanopi 61 m.

3Baxatyn Ha Te, WO 06MagHaHHA CTaHuii 6yno BKpal 3HOLWIEHE i He BiAMOBIAANO Cy4yacHUM
BUMOram, CTaHLit 6yno pekoHCTpyinoBaHo. 06CAr PeKOHCTPYKLIT BKITH0YaB: 3aMiHy po604mMX KoJlic Ta
06MOTKM CTaTopa, MOAEPHI3aLito poTOpiB reHepaTopiB, 6;10KOBUX TPAHCHOPMATOPIB, PEKOHCTPYKLiO
CUCTEM MOCTIHOr0 Ta 3MiHHOTO CTPYMY, PEKOHCTPYKLIiK0 CUCTEM YNpPaBIiHHS, PENIENHOr0 3aXUCTy,
OCBIT/IEHHS, TEXHIYHOTO BOAONOCTA4aHHS, CTUCHYTOrO MOBITPS, APEHAXY Ta OCYLUEHHS, BEHTURALT
Ta NOXeXoraciHHa. Ha JaHuin MOMEHT 6inblia YacTUHA 06CATY PEKOHCTPYKLIT BUKOHAHA.

The 96 MW Naghlu HPP was constructed in 1960s for the power supply of Afghanistan.
It consists of a blind dam and 100 m high spillway dam, a bottom outlet, a powerhouse
and 110 kV outdoor switchyard. Four vertical units of 23.5 MW at head 61 m are installed
in the powerhouse.

Due to extremely worn-out condition of the equipment and its mismatch with the
current standarts the HPP was rehabilitated. The rehabilitation included replacement of
the turbines' runners and stator windings, upgrade of the generators' rotors and block
transformers, AC/DC, control, relay protection, lighting, water cooling, compressed air,
drainage and dewatering, fire-fighting and air-conditioning systems. The bulk scope of
rehabilitation is carried out.

F'EC Harny, AdpraticTan

OVERSEAS PROJECTS

I'EC MrkBapi, lpy3in
HPP Mtkvari, Georgia

B npoueci nycky B ekcnnyarauyito
Under commissioning
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Naghlu HPP, Afghanistan

‘,h-exoucfpyxui'a-puqanacb 32006 p.
Rehabilitation started in 2006

Hepusauiina TEC MtkBapi notyxHicTio 53 MBT npu Hanopi 105,2 M po3TalloByeTbCA B
ripCbKili MicLIEBOCTI y BepxHin Teyii piukn MTkBapi (Kypn).

lonoBHuit By3on TEC BKkIYae BOAOCXOBWLE, 3eMJISHY rpebnto OOBXWHOK 365,8 M i
LWMPUHOI 6 M, QDiNbTPYHOYY Aamby, ekcniyartauiiHo-6yaiBefibHUA BOLOCKWUE, i BOAONPOBIAHI
Tpyoéu.

HanipHo-cTaHuiiHnin By3son TEC BkntoYae: BOAONpUAMAY, HamipHWIA TyHeNb, HamipHWR
BOJOBIA, 3PiBHANbLHWI pe3epByap, BiABiAHWIA KaHan, 6yaisnto EC Bigkputoro Tuny 3 ABoma
rigpoarperatamy BCTaHOBJIEHOIO NOTYXKHiCTIO N0 26,5 MBT ko>keH, BPI1-110 kB.

Bupo6itok FEC ctaHoBuThL 2,21 IBT.rog npu Butparti 57 m3/c.

The Mtkvari HPP of diversion type with the capacity 53 MW at head 105.2 m is located
in a mountainous area in the upper reaches of the Mtkvari (Kura) River.

The HPP’s headworks structures include: a reservoir, 365.8 m long and 6 m wide earth
dam, a filtering dam, an operating and construction spillway and water conduits.

Other structures include: a water intake, a pressure tunnel, a penstock, a surge tank, a
tailrace, a powerhouse with two units of 2x26,5 MW each and 110 kV outdoor switchyard.

The HPP’s annual output is 2.21 GWh at the discharge 57 m3/s.
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PekoHcTpykuis N'EC
Rehabilitation of HPPs

CymapHa NOTYXHICTb TifpOeneKTPOCTaHLi, W0 eKcnayaTyoTbca komnanieto MpAT «Ykprigpoexepro»,
cTaHoBUTb 5 849 MBT, siki 3a6e3nedytotbes 103 rigpoarperaramu.

06nagHaHHs, BCTAHOBJIEHE HA HUX MOHAA MiBCTOMITTA TOMY, NOTpebye 3amiHu Ta MoaepHisauii. OCHOBHMMN
LinsaMn peKOHCTPYKLIT € NOAOBXeHHSA TepMiHy ekcnnyatauii [EC, 36inbLUeHHS iXHbOI MOTY)XHOCTI Ta BUPOBITKY
eNeKTPOeHeprii, a TaKoX 3a6e3neyeHHst 6inbLUOi HadiiHOCTI Ta 6e3neKn rigpocnopyn 3a YMOBMU 3HUKEHHS
BNANBY Ha JOBKiNNS.

Y nepuly 4epry pekoHcTpykuii (1995-2002 pp.) 6yno 3amiHeHo 16 rigpoarperaris i YacTUHY 3acTapinoro
eNEKTPOTEXHIYHOr0 Ta rigpOMEXaHi4HOro 06MafHaHHS, @ TaKOX YN0 BCTAHOBMEHO €/1era3oBi BUCOKOBOSIbTHI
BUMMKaYi, Cy4acHe 0611aiHaHH: CUCTEM YNPaBMiHHA Ta eNEKTPUYHINX 3aXMCTIB PErynsTopiB WBUAKOCTI TYP6iH,
cucTem 306YIKEHHS TifporeHepaTopis ToWO. B peaynbTarti 6yno 36inbLueHo cymapHy noTyxHictb FEC Ha 88,1
MBT i pi4HniA BUpO6ITOK enekTpoeHeprii Ha 95 MAH. KBT.rog.

Y 2005 p. 6yno po3noyato Apyry Yepry PeKoHCTPYKLi, ika BK/OYaE PEKOHCTPYKLItO 63 rigpoarperaris,
3aMiHy 3a/IMLLKIB CTAPOro efeKTPOTEXHIYHOrO, riApOMexaHi4yHoro Ta 40NOMiDKHOI0 06/1afiHaHHS, NPUBELEHHS
cnopys MEC 40 YAHHUX HOPMATUBIB.

[Tig yac apyroi Yepru peKOHCTPYKLT 04iKy€eTbCA 36ifIbLUEHHS CYMAPHOI NOTYXHOCTI Ha 245,2 MBT i pi4HOro
BUPOGITKY enekTpoeHeprii Ha 207,3 maH. KBT.rog.

The total capacity of all hydropower plants operated by Ukrhydroenergo PrJSC is 5 849 MW at
103 units.

The equipment of these HPPs was installed about half a century ago and now requires an upgrade
and rehabilitation. The main objectives of the rehabilitation project were to extend the lifetime of the
HPPs, to increase their capacity and output, to improve higher hydro structures’ reliability and safety,
and to reduce environmental impacts.

During the first stage of the rehabilitation project (1995-2002), 16 units and some obsolete
electrical and hydromechanical equipment were replaced. Also, 16 high-voltage circuit breakers,
modern control systems and electrical protection equipment, turbine speed governors, generator
excitation systems, were installed. As a result, the total capacity of the HPPs was increased by

88.1 MW and annual output, by 95 million kWh.

The second stage of the rehabilitation project was started in 2005 and includes the rehabilitation
of 63 units; replacement of all the remaining obsolete electrical, hydromechanical and auxiliary
equipment; upgrade the hydro structures in accordance with the valid requirements. As the result of
the second stage of the rehabilitation project, the total capacity of the plants is expected to increase
by 245.2 MW and their annual output, by 207.3 million kWh.

Mani l'eC
Small hydropower plants

YKpriaponpoekT Mae BENUKWIA AOCBI AOCNIIKEHb Y rany3i paLioHanbHOro BUKOPUCTAHHA
MOTEHLiany BOAHWX PECYPCIB i NPOEKTYBAHHS 00’€KTiB Masnoi riapoeHepreTukn B YKpaiHi
Ta 32 KOPAOHOM, a TaKOX HaKOMU4YMB BeMKY 6a3y rOTOBMX PillieHb LIOAO EHEPreTUYHOro
06PYHTYBaHHA Ta KOMMOHOBKM Manux I'EC.

30Kpema, 6ynn BUKOHAHI NPOMO3uLIi LLOA0 PO3MILLEHHS, CTBOPEHHSA Ta PEKOHCTPYKLiT
6nn3bko coTHi manux EC, a TakoX aganTauis BOAOrocnofapcbKux 06’€KTiB Mif 3aBAaHHA
riAPOEHEPreTMKN Ha HasBHWX BOJOCXOBULLAX Y BCiX perioHax YkpaiHu. Kpim Toro, 6yno
po3po6neHo Ta peanisoBaHo npoekTu Tepebne-Piupkoi NEC (27 MBT; B ekcnnyatauii 3 1956
p.) Ta Onekcangpiscbkoi FEC (11,5 MBT; B ekcnnyarauii 3 1999 p.), 34iiCHEHO NepeanpoeKTHI
npopo6sieHHs kackanis manux EC Ha p. TepecBa, NPUKOPAOHHIA 3 PymyHieto aingHui p. Tuca
iy BepxiB'i [JHicTpa, po3po61eHO NPOEKTM PEKOHCTPYKLIT Hu3iBcbKoi Manoi MEC | 6yaiBHULTBA
kackany manux I'EC Ha p. LLlonypka Ta iH. Takox YKpriaponpoekToM 3anpoEKTOBAHO Kackaj
manux TEC Ha Tpy6onposoai Kokcan y KasaxctaHi. Yci MpoekTu OTpUManu NO3UTUBHUIA
€KCMEepPTHNIA BUCHOBOK.

Ukrhydroproject has extensive experience in the field of rational use of the water
resources potential and the design of small hydropower facilities in Ukraine and
abroad, as well as a large number of turnkey solutions for power substantiation and
layout solutions for small HPPs.

In particular, the proposals for the placement, construction and rehabilitation
of about a hundred small HPPs, as well as the adaptation of water facilities at
existing reservoirs to the hydropower tasks in all regions of Ukraine were made. In
addition, the designs of Tereblya-Rika HPP (27 MW; in operation since 1956) and
the Oleksandrivska HPP (11.5 MW; in operation since 1999) were developed and
implemented; preliminary design studies for the cascades of small HPPs on the
Teresva River, part of the Tisa River bordering with Romania, the upper Dniester flow
were carried out, and the design for rehabilitation of the the Nyzivska small HPP and
the new construction of a cascade of small HPPs on the Shopurka River and others
were developed. Ukrhydroproject also designed a cascade of small HPPs on the
Koksai pipeline in Kazakhstan. All developed designs obtained a positive expertise
evaluation
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KaHanu
Canals

Linto3un
Shipping locks

OfHuM i3 HaliBOXNUBILIMX NUTaHb Nif 4ac npoekTyBaHHs EC [lHinpoBcbKoro kackagy 6yno
3a6e3neyeHHs 6e3nepepBHOro CyAHOMIABCTBA Ha p. [Hinpo. 3 Lieto MeTor YKPrigponpoekTom y cknagi
CMOPYL KOXHOrO rigpoBy3na 6yno 3anpoeKkTOBaHO Taki Lwo3n: Kuiscobkuii (B ekcnnyaradii 3 1970 p.),
Kaniscbkuii (3 1972 p.), Kpemenyyupkuii (3 1964 p.), CepeaHb0AHINPOBCHKMIA (3 1963 p.), 3anopisbkuii
(opHOKamepHui W3 B excnnyaraii 3 1980 p.) i Kaxosebkui (3 1958 p.). Yei winto3m Ha p. [Hinpo, wo
nepebyBatoTb HA CbOrOAHILLHIN AeHb B eKCryyaTaLii - 0AHOKaMepHi.

OCHOBHWM iXHiM 3aBAaHHAM € NOJAONAHHA CYAHOM nepenagy Bucot y cTeopi [EC.

Hapasi B pamkax pekoHCTpyKLii cropyn L03iB NPOBOAMTLCA MEpeBipka Hecy4voi 3[4aTHOCTI Ta
KanitanbHi PEMOHTM OKPeMUX FiAPOTEXHIYHUX KOHCTPYKUiIA. 3 OrNAfLy Ha 3HaYHWUIA (DisUYHUA 3HOC
OCHOBHOr0 06J1ajHAHHS BUKOHYIOTLCS KaniTanbHi PeMOHTY PO6OYMX BOPIT HA BEPXHIl i HUXHIN ronosax
LUNIO3iB, @ TAKOX eJIeKTPOTEXHIYHE 06J1afHAHHS.

Cepel HaM3HAYHILLIMX MiDKHAPOLHUX MPOEKTIB, VYKprigponpoektom 6yno po3po6neHo TEO
cyaHonnasHoro whtody MEC Jlyanr Mpa6aHr y J1aoci.

One of the most important issues during designing of the Dnipro cascade of HPPs was
maintaining of navigation on the Dnipro River. Regard this Ukrhydroproject designed the
following shipping locks withing each hydro development facilities: Kyiv (in operation since
1970), Kaniv (since 1972), Kremenchuk (since 1964), Seredniodniprovskiy (since 1963),
Zaporizhzhya (single-chamber shipping lock - in operation since 1980) and Kakhovka (since
1958). All shipping locks on the Dnipro River that are in operation now are of single-chamber
type. Their main purpose is to overcome height difference at the HPP"s site by the ship.

At present the verification of carrying capacity and total overhaul of certain hydraulic
structures are being carried out within the rehabilitation of the shipping locks structures. Due
to significant physical depreciation of the main equipment, the total overhaul of the service
gates on the upper and lower lock heads, as well as electrical equipment are being performed.

Among the most significant international navigation projects Ukrhydroproject elaborated
feasibility study of shipping lock at the Luang Prabang HPP in Laos.
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BucokoBONbTHI NiHil enekTponepeaai,

nigcTaHuii, niKii 38’A3Ky

High-voltage power transmission lines, substations,
communication lines

BiTpoBi enekrpocTaHuii
Wind Power Plants

[TounHatoum 3 1950-x poKiB Ha BCIX rigpPOEHEPreTUYHUX i BOAOrOCNOJApChbKUX 06’EKTax, LU0
3anpOoEKTOBaHi YKPrigponpoekTom, po3pobistoTbCs NPOEKTY NiLCTAHLNA, NiHiA enekTponepesadi (JEM),
NiHi 3B’A3KY, NePexomiB Yepe3 BOLHI NepeLLKoau.

3a UMMM NpOEKTaMmM CMOPYMKEHO BenuKi, CepefHi Ta Mani MiABMLLYBambHI Ta MOHVKYBaNbHi
nigcTaHuii Hanpyroto Bif 6 10 750 KB 3 BCTaHOB/EHHAIM TpaHCopMaTopiB NoTyHicTio 4o 1 000 MBA,
€/1eKTPUYHOI anaparypu Ta KOMMIEKCHNUX PO3MOAINbYMX NPUCTPOIB, BUCOKOBOJILTHI JiHii enekTponepeadi
Bif 6 10 750 KB npoTsxHicTio 40 450 KM, 0651afHaHI NPUCTPOSMM BUCOKOHYACTOTHOIO 3B’A3KY.

YKprigponpoekT TakoX MPOEKTYE peneiHi, KabesbHi Ta ONTOBOMOKOHHI MiHii AWCMETYEPCbKOrO,
pagionoLUYKOBOr0 3B’A3KY | TENeMexaHiku, 0XOPOHHOI Ta MOXEXHOI CUrHanisallii, nepegadi iHdopmadii,
BICOKOYACTOTHOrO 3B’A3Ky o JIEN.

Since the 1950s Ukrhydroproject elaborated designs of electrical substations,
transmission and communication lines and water crossings for each hydro power and
water management facility designed by Ukrhydroproject.

Under these designs, large, mid-size and small step-up and step-down substations on
voltages from 6 to 750 kV were constructed, equipped with transformers, capacity up to
1 000 MVA,; electric devices and integrated switchgears, high-voltage transmission lines 6
to 750 kV, up to 450 km long, with devices for high-frequency communication.

Ukrhydroproject also designs relay, cable and fiber-optic communication lines for
dispatch, radio search communication and telemechanics, burglar and fire alarm systems,
information transferring systems, and high-frequency communication systems via
transmission lines.

Ha cborofHi YKprigponpoekTomM BWKOHAHI MPOEKTHI po60OTW HA pi3HUX CTagdiax wWwopo 9
BITPOENEKTPOCTAHLI, 3 AKUX 3 eKCnIyaTyTbCS.

Hanpukinui Bicimaecatux pokiB YKprigponpoekT po3no4aB MPOEKTHi PO60OTU 3 OCBOEHHS
BITDOEHEPreTUYHMX pecypciB B VYKpaiHi fK OJHOr0 3 TMPIOPUTETHUX HANpSAMiB PO3BUTKY
anbTepPHATUBHUX BifHOBJIOBAHUX AKepen eHeprii. byno po3noyato NpoeKTyBaHHA i 6YAIBHULTBO
LOCNIHO-EKCNEPUMEHTaNbHNUX BITPOBUX ENTIEKTPOCTAHLilA.

Y 1992 poui BUKOHAHO pO6O4MIA MPOEKT BiTpoenekTpocTaHuii Ha nnato Aii-letpi B Kpumy.
[lo cknagy 06’ektiB BEC yBiiALLIM TpU BITPOYCTAHOBKMW 3i BCTAHOBNEHOK NMOTYXHicTio 270 KBT i3
CUHXPOHHUM reHepaTopoMm i cnopyaamu ans NnpuinMaHHA Ta nepejadi enekTpoeHeprii.

Y 1993 poui BUKOHaHO po60OY4MIA MPOEKT NepLLoi Yepru AIXKUroNbCbKOT BiTPOENIEKTPOCTaHLIi B
MukonaiBcbKiit 06nacti y cknagi 6 BEY 3i BcTaHoBfieHO NOTYXHicTio 200 KBT i3 CMHXPOHHMM
reHepaTopom, Cnopya AN NPUIAMaHHA Ta NepefaBaHHA €NeKTPOEHEPrii, a TakoX A0MOMIKHMX
Crnopya 4ans po6oTu 06CNyroByH0ro nepcoHany.

To date, Ukrhydroproject carried out design works at various stages for 9 wind power plants
(WPPs), 3 of which are in operation.

At the end of the 1980s, Ukrhydroproject began design works on the development of wind power
resources in Ukraine as one of strategic directions for the development of alternative renewable
energy sources. Design and construction works of experimental wind power plants were started.

In 1992, the company designed a WPP on the Ay-Petry Mountain in the Crimea. This project
includes: three wind units 270 kW, with synchronous generator, structures for receiving and
transmitting electric power.

In 1993, the company designed 1st stage of the Adjigol WPP in the Mykolaiv Region, which
includes: 6 wind units 200 kW with synchronous generator; structures for receiving and transmitting
electric power, auxiliary structures for operating personnel.
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06’°ckTH ripiMyofo06yBHOI Ta METANYPridHOI rany3en
Facilities of mining and metallurgical industries

06’°cKkTH NPOMKUCNOBOro Ta UUBINbHOIO 6yAiBHULTBA
Facilities of industrial and civil construction

YKprifponpoekT MPOEKTYE TiAPOTEXHIYi CMOPYAW HA Pi3HUX MiANPUMEMCTBAX FipHUY0806YBHOI
Ta MeTanyprinHoi NPOMUCNOBOCTI. Tak KoMMaHielo 6ynn Po3po6sieHi NPOEKTU PEKOHCTPYKLIT ABOX
XBOCTOCXOBWULL Ha [iBAEHHOMY ripHMY0-36aradyBansHomy Kom6iHati (F'3K), BUKOHaHO nepeanpoeKTHi
po60TM 3 OUIHKM MOXNMBOCTI HAPOLLyBAHHS XBOCTOCXOBMLIA Ta PO3PaxyHKY CTIMKOCTi YKOCIB
OropoKYt4MX Aamb Ha 06’€KTi 3rylueHHS BiaxofiB 36aradeHHs [iBHiYHOro 3K, NpoekTHi poboTu
no 3a6esnevyeHHI0 enekTpoeHeprieto lMonTascbkoro 3K 3 BKAKOYEHHAM A0 CKniagy eHeproBy3na
TAEC (FEC), CEC Ta BEC, a TakoX po3po6neHo poboyy JOKYMEHTALit0 3 HapOLLyBaHHSA 30/10BiaBany
MpuaHinposcbkoi TEC.

Kpim Toro, Ykprigponpoektom 6yn0 BWKOHAHHO iHXEHEPHO-TiAPOreosorivHi  BULLYKYBAHHS,
po3po6ieHo pPo60YMA  MPOEKT LIOAO BOMOMOHUMXEHHS Ta BUKOHAHHA TEXHIKO-EKOHOMIYHNX
pO3paxyHKiB npu 6YAiBHALTBI CKINOBOI AMU B pamKax MPOEKTY PEKOHCTPYKLT JOMEHHOT nedi Ne6 Ha
MK «A3oBcTans».

Ukrhydroproject carries out design works for hydrotechnical structures at various mining
and metallurgical industries enterprises. Thus, the company developed basic design for the
reconstruction of two tail storages at the Southern ore and mining complex (OMC), carried
out preliminary design works to assess the possibility of expanding the tail storage and e 2 &5
calculating the stability of the enclosing dams slopes at the concentration waste thickening ‘it ¢ T 2 / oy
facility of the Northern OMG, design work to provide electricity to Poltava OMC with including ' ; T ;
it to PSP(HPP), SPP and WPP power development, as well as detailed drawings for the C {Aﬂﬂ![ ik
expansion of the ash dump of the Prydniprovska TPP. —
calculations for the construction of a skip pit as part of the reconstruction project for blast NPOMUCNOBO-UVBINbHOTO OYAIBHULITBA Pi3HOT CKNAAHOCTI T2 MacLLTaGiB. .
furnace No. 6 of Azovstal Iron and Steel Works. MpoTArom 0CTaHHIX pokKiB HaLMMK haxiBuaMu 6ynn po3po6eHi NPOEKT Ta po604a LOKYMEHTaLis
6aratodyHKLiOHaNbHOr0 KOMNJEKCY B M. XapkiB, 40 CKnagy AKOro BXOAUTb XXUTNOBUA GYANHOK,
NiA3eMHUA NapKiHr Ta BOYLOBaHe NMPUMILLEHHA AWTAY0ro AOLIKINbHOro 3aknagy (MoBepxoBiCTb
Pi3HUMX CeKLiN BapiloeTbCA Bif 2 4o 18 noBepxiB), NPOEKTM afAMiHICTPATMBHO-BMPOOHMYOIO Kopnycy
KaniBcbkoi TEC Ta iHXeHepHo-na6opatopHoro kopnycy KuiBcbkoi TEC, npoekT KomnnekcHoi
9-noBepXxoBOi 2-CeKLinHOi 6YyAiBNi 6aratoLiibOBOr0 NPU3HAYEHHS, L0 BKOYAE B ce6e 0QiCHI,
XKWTOBI NMPUMILLEHHS Ta NPMOYAOBaHWIA NiA3eMHWIA NapKiHF Ta PO60YUIA NMPOEKT PEKOHCTPYKLIT
LIEHTPaNbHOr0 MamgaHy 3 MeTOH OHOBJIEHHSI MNAaHyBaHHA Ta 6/1aroycTpO MangaHy sk Micus
BiINOYNHKY i NPOBEAEHHS MiCbKUX MACOBUX 3ax0A4iB B M. HOBOAHICTPOBCLK Ta iH.

Besides to hydrotechnical facilities, Ukrhydroproject also carries out design of the facilities of
industrial and civil construction of varying complexity and scale.

In recent years, our specialists have developed a basic design and detailed drawings for a
multifunctional complex in Kharkiv, which includes a residential building, underground parking and
a built-in preschool facility (the number of floors in different sections varies from 2 to 18), basic
designs of administrative building of Kaniv HPP and the engineering and laboratory building of Kyiv
HPP, a basic design of a 9-storey 2-section multi-purpose complex building in Novodnistrovsk city,
including office, residential premises and underground parking, and a basic design and detailed
drawings for the reconstruction of the central square in order to update the planning and landscaping
of the square as a place of recreation and city public events in Novodnistrovsk city and others.
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BIM-npoekTyBaHHA
BIM-designing

B VYKprigponpoekTi ycniwHo BNpOBAMKYOTbCA METOAM MPOEKTYBAHHA, 6a30BaHi HA BUKOPWUCTAHHI
TPMBMMIPHOrO MOZENIOBaHHS 06’eKTiB. AKLLO cnoyaTky 3[-Mofeni BUKOPUCTOBYBAN 3 METOK CTBOPEHHS
JEMOHCTPaLifiHUX maTepianiB i MPOEKTYBaHHS HeBeNUKMX AomoMikHux 6ypisenb [EC i TAEC, To HuHi
MPOEKTYBAHHA TiPOBY3/iB B LiNOMYy He 06X0AUTLCA 6€3 CTBOPEHHS KOMMMIEKCHOI MOLeNi, L0 MiCTUTb
penbed) MicLeBOCTi, 0CHOBHI cnopyau, rpe6ni, 6yaisnto MEC.

OcTaHHiM Yacom 3fjiCHIOETbCA anpobalisi TexHonorii BIM-npoekTyBaHHS, SiKi at0Tb 3MOry CTBOPHOBATU
NOBHi iH(hopMaLinHi Mofeni 06’eKTiB MPOEKTYBAHHSA Ha BCiX CTALiAX XWUTTEBOIO LMKMY -Bif NPOEKTYBAHHS
[0 ekcnnyatadii. Lie [o3B0ofSie OTPpUMYBATK LiiCHY BipTyanbHy Mogenb 06’ekTa 3 yciMa 6yaiBenbHIMU
eNeMeHTaM Ta iHXXEHEPHUMM CUCTEMaMK, eCDEKTUBHO YCYBATU KOMi3ii HA PaHHIX CTagisiX MPOEKTHUX POOIT.
MepLwumm 06’eKTamm, CTBOPEHUMH i3 3aCTOCYBaHHAM TexHonorii BIM-npoekTyBaHHs, € afMiHiCTpaTUBHO-
BUPO6HN4MIA Kopnyc KaHiecbkoi TEC, 06’eKTn npucTaHuinHoro MangaHymnka Kaxoscbkoi FEC-2 Ta ckinooi
Amu flomeHHoi neyi Ne6 Ha MK «A30BCTanb», a TaKOX 3aranbHi KoopauHauiiHi moaeni [HicTpoBcbkoi FAEC,
Tawnuubkoi FAEC Ta mocToBoro nepeisay [HinpoBcbkoi MEC.

The design methods based on the use of 3D models of the facilities are being successfully
implemented in Ukrhydroproject. Originally 3D-modeling technology was used for demonstration
materials and designing of small auxiliary buildings of HPPs and PSPs only. At present the design
of whole hydro developments can't be done without creating an integrated model that includes
terrain, main facilities, dams and powerhouse.

Recently, approbation of BIM design technologies has been carried out, which allows to
create full information models of designed facilities at all stages including design, construction
and operation; obtain a complete virtual model of the facility with all construction elements and
engineering systems, as well as effectively eliminate collisions at early stages of design works.
The first projects of the BIM design technology application were the administration building of the
Kaniv HPP, the plant area facilities of the Kakhovka HPP-2, skip pit of the blast furnace No. 6 of
Azovstal Iron and Steel Works as well as the general coordination models of the Dniester PSP,
Tashlyk PSP and the bridge crossing over the Dnipro HPP.
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. Pospis -2 Bapanm 2 (K510 ot poyaren 3

OnHuM i3 HaMBaXIMBILLMX HANpAMIB ekcnayatauii rigpoTexHiyHnx cnopyn (FTC) € 3a6e3neyeHHs
iXHbOi 6€3MeKH.

[poTsrom ocTaHHix pokiB 6yno po3po6neHo NMPoeKTH cuctem 3abesneyeHHs 6eanekn TG ycix MEC
[IHINPOBCbKOro Kackafy 3 OCHALLEHHAM CUCTEM CMOCTEPEXeHb 3ac06amMm aBToMaTu3adi.

Ha Kwuiscbkomy, KpemeH4yubkoMy Ta KaxOBCbKOMY TipOBYy3fiax BMpOBafKeHO aBTOMATM30BaHi
CUCTEMI KOHTPOO 3a NapameTpamu 6e3neku ['TC, L0 Aano 3aMory 3Ha4Ho NiABULLNTYI PiBEHb NOTOYHOrO
KOHTPOJHO IXHbOTO CTaHY.

Kpim Toro, Ha Bcix MEC Kackafy BUpiLLEHO TaKi 3aBAaHHS:

e CTBOPEHO Ee/IeKTPOHHI OaHKW [OBIAKOBMX [aHMX 32 CKNagoM i MeToAuKamu iHCTPYMEHTalbHOro
KoHTposto Ta KBIT;

e C()OPMOBAHO ENeKTPOHHI 6aHKM JaHWX iHCTPYMEHTANbHOrO KOHTPOMO 3HAa4eHb OCHOBHUX
KOHTPOSIbOBAHMX MOKA3HUKIB;

* YTOYHEHO eKcryataliiHi napametpu ['TC, NpoBeAeHO OLiHKY iX BiAMOBIAHOCTI YAHHUM HOpMaTKBaM, i
MiaroTOBMIEHO peKoMeHaaLlii;

* BMPOBAKEHO NMPOrPAMHUIA KOMMEKC aBTOMATUYHOI 06POOKM MEPBUHHNX AAHUX CMOCTEPEXEHb, fiKi
BBOAATHCA BPYYHY.

One of the most important issues of hydro structures operation is ensuring their safety.

In the recent years, Ukrhydroproject has developed designs of hydro structures safety
systems for all HPPs of the Dnipro Cascade providing their monitoring systems with automated
data acquisition devices. At the Kyiv, Kremenchuk, and Kakhovka HPPs, automated monitoring
systemsto control safety parameters of hydro structures were implemented, thereby substantially
increasing routine control of their state.

In addition, for all HPPs of the Dnipro Cascade, the following problems were solved:

- developed electronic reference data bases on the composition and methods of instrumental
control and instrumentation hardware;

« created electronic data bases of records acquired from instrumentation control of values of the
main parameters subject to control;

- updated operational parameters of hydro structures, assessed their correspondence to the
current standards, issued recommendations;

- introduced a software package for the automatic processing of primary monitoring data, which
are entered manually.

Exonoris
Environmental issues

Mig 4ac NpoEKTYBaHHA riAPOTEXHIYHNUX 06’€KTIB YKPrigponpoeKT Ha BCiX CTafisx NpUAINSe Benmky
yBary NUTaHHSM OXOPOHW HABKONULLUHLOTO CepeaoBuLla. CninbHO 3i cnewianiaoBaHNMK iHCTUTYTaMu
B MPOEKTaX PO3POONSETLCA PO34iN OLUiHKM BMAWBY HA HaBKonuwiHe cepefosuile (OBHC), skuid
npoxoauTh [lep)XaBHY eKONOri4HY EKCMEPTI3Y Ta MPOLeaYPY rPOMafCbKMX 06r0BOPEHb.

YKprigponpoekT TakoX BWKOHYE MPOEKTHI Po60TU 3 Meniopawii ManonpoayKTUBHUX 3eMelb,
peKynbTUBaLi, CTBOPEHHS BOLOOXOPOHHWX 30H, 30H CaHITapHOI OXOPOHM [DKEpen BOLOMOCTa4aHHs,
0XOPOHU aTMOCCIEPHOr0 NOBITPS TOLLIO.

HarnoBHiLIMiA KOMNNEKC NPUPOJ00XOPOHHMX 3aX0LiB 32 BCiMa (haKTOpamu BIJIUBY HA HABKOMULLIHE
cepenosuiLe 6yno po3po6ieHo Ha Tawwnuubkin Ta [HicTpoBebKiii TAEC, a TaKoX Mif Yac PEKOHCTPYKLi
Kackagy [OHinposcbkux MEC.

Ukrhydroproject, while designing hydrotechnical structures at all phases, pays
due attention to environmental issues. In its designs, jointly with specialized
institutions, it develops environmental impact assessments (EIA) that are subject to
state environmental expertise and public hearing.

Ukrhydroproject also develops design works for land melioration, land reclamation,
creation of water protection areas, sanitary control of water supply resources, air
protection measures, etc.

The most extensive range of environmental protection measures covering all
aspects of environmental impacts was developed for the Tashlyk PSP, Dniester PSP,
and for the rehabilitation of the Dnipro Cascade of HPPs.
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06’ckTn Ykprigponpoekty B YKpaiHi
Projects of Ukrhydroproject in Ukraine

1. OHokiBCbka EC
2. Yxropogcbka M'EC

3. Tepe6ne-Piubka EC

4. [lo6poTsipcbka [EC

5. XpeHHukiBcbka MEC

6. CHaTuHCbKa MEC

7. VHizbka MEC

8. boaHapiscbka MEC

9. [IHicTpoBcbka MEC

10. Onictposcbka FAEC

11. HWKHboAHicTpoBCbKa MEC
12. Cab6aposcbka [EC

13. MepBomaiicbka [EC

14. NiBAEHHOYKPAIHCLKUIA EHEProOKOMMNIIEKC
15. Amxuronbcbka BEC

16. XKutomupcbka EC

17. KopcyHb-LLleB4eHkiBcbka [EC

18. PekoHCTpyKLis xBocToCX0BMLLA MT3K
19. Cuctema 30BHiLLIHbOr0 BOAOMNOCTAYaHHS
HopHobunbcbkoi AEC

26. CepeaHbofHinposcbka EC
27. Po3wmpeHHs [OHinpolEC
28. KaxoBcbka [EC

29. Kanan [Hinpo-[ox6ac

30. Po3wmpenHs [loHyanascbkoi BEC

31. Hugiecbka FEC

32. TeYeHi3bKui rigpoBy30

33. PekoHcTpykuis kaHany C. [loHeub-foH6ac

20. JocnigHo-ekcnepumenTanbHa Buwropoacska BEC 34. 3axucHi cnopyan Ha BOAOCXOBULLAX

21. Kuiscbka AEC

22. KuiBcbka MEC

23. KaHiBcbka FAEC
24. KaHiBcbka [EC

25. KpemeHuyubka MEC

KaHiBCbKoi, KpeMeH4YyLbKOI,
CepeaHboaHiNpoBCbKoi Ta KaxoBcbKoi TEC
35. Cxemu BUKOPMCTAHHSA pivoK Tuca,
CiBepcbkuii [loHeub, [iHinpo, [HicTep,
MisaeHHnin byr

Xapkis

p. Ockon

p. L‘iaepcskuﬁ aoneub

33®
MoHeubk

. Onokivska HPP

. Uzhgorod HPP

. Tereblya-Rika HPP

. Dobrotvirska HPP

. Khrennikivska HPP

. Sniatyn HPP

. Unizh HPP

. Bodnarivska HPP

. Dniester HPP

10. Dniester PSP

11. Lower Dniester HPP
12. Sabarivska HPP

13. Pervomaysk HPP
14. South Ukraine Power Complex

OoOoONOOAWN =

YMOBHI MO3HAYEHHA
LEGEND

TEC (rinpoeneKTpocTaHLii)
HPP (hydro power plants)

TAEC (riapakymyniotoyi enekTpocTanLlii)
PSP (pumped storage power plants)

BEC (BiTpoBi enekTpocTaHLii)
WPP (wind power plant)
iHwe

other

15. Ajigolska WPP

16. Zhytomyr HPP

17. Korsun’-Shevchenkivska HPP

18. Southern OMC tail storage
reconstruction

19. Chernobyl NPP external water supply
system

20. Vyshgorod Pilot WPP

21. Kyiv PSP

22. Kyiv HPP

23. Kaniv PSP

24. Kaniv HPP

25. Kremenchuk HPP

26. Seredniodniprovska HPP

27. Dnipro HPP extension

28. Kakhovka HPP

29. Dnipro — Donbas canal

30. Donuzlavska WPP extension

31. Nyzivska HPP

32. Pechenihy hydro development

33. Seversky Donets — Donbas water
supply canal rehabilitation

34. Protective structures of the reservoirs
of Kaniv, Kremenchuk, Seredniodniprovska
and Kakhovka HPPs

35. Arrangements on rational usage of the
Tisa, the Seversky Donets, the Dnipro,
the Dniester, the Southern Bug water
resources
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06’ckTn YKprigponpoekTy B CBiTi

LG

1. Mekcuka (r/8 CaH-Padhaens)

2. BeHecyena (r/B Ypi6ante-Kanapo)

3. bpasunis (TEC Kamnoc Hosoc)

4. ®paHuis (nocnyru EDF, «Cexenek»

3a nporpamamu GCBP)

5. Itania (mocnyru «EnekTpokoHcant»

3a nporpamoto CEP)

6. ABcTpisi (pekoHCTpyKLUis Manux MEC Ta iH.)

7. €runet (HC Hbto Benni)

8. Monposa ([y6occapcbka [EC, BogonocTayaHHs
M. benbui, ®nopetwtu, COpoku Ta iH.)

9. Tpyais (FEC Inrypi, TEC MTkBapi, 36aravyBanbHa
thabpuka)

10. Bipmetisa (/B Ha p. exi)

11. Ipak (HC «Hacwupis», TEC Bagyw-1, TEC Anb-
Azenm Ta iH.)

~

12. Y36ekuctaH (TEC lynb6a)

13. Adpranictan (TEC Harny)

14. TafKnKncTan (BMKOPUCTaHHA BOAHUX PECYPCIB)
15. KupruscraH (ManaHcskuit 1/, TokTorynbcbka IEC, HapuHcbkuii
Kackag Ta iH.)

16. Inaia (TEC Omkapewwsap, FEC Yamepa Ta iH.)

17. Pocis (Eropnuubka MEC, Ayanykcbka M'EC, YeTb-XaHTaicbka MEC,
loBcbka EC T2 iH.)

18. JNaoc (TEC CekamaH 1, TEC Cekaman 3, wnto3 MEC JyaHr
[Mpa6aHr)

19. Kutait (r/B YeHTAHbXE)

20. B’etHam (FEC Txakmo, I'EC fni, TEC KaH [oH T2 iH.)

21. binopycb (fpoaHeHcbka EC, Monoubka MEC)

22. Ecpionis (TEC «Benuka peéns

Echioncbkoro BigpomkeHHs»)

Projects of Ukrhydroproject overseas

A LRS
'8 10

/

1. Mexico (San Rafael hydro development)

2. Venezuela (Uribante — Caparo hydro development)
3. Brazil (Campos Novos HPP)

4. France (services for EDF, Cegelec

under World Bank’s programs)

5. Italy (services for Electroconsult

under World Bank’s programs)

6. Austria (small HPPs rehabilitation, etc.)

7. Egypt (New Valley Pumping Station)

8. Moldova (Dubossary HPP,

water supply of the towns of Beltsy,

Floreshty, Soroki, etc.)

9. Georgia (Enguri HPP, Mtkvari HPP, ore mill)

10. Armenia (Hydro development

on the Gekhi river)

11. Iraq (Nassiriah Pumping Station, Badush-1 HPP,
Al-Adaim HPP)

12. Uzbekistan (Gulba HPP)

13. Afghanistan (Naghlu HPP)

14. Tajikistan (Water Resources Usage Schemes)
15. Kirghizstan (Papan hydro development, Naryn
Cascade, Toktogul HPP, etc.)

16. India (Omkareshwar HPP, Chamera HPP, etc.)
17. Russia (Yegorlyk HPP, Achaluky HPP, lova HPP,
Ust-Khantayskaya HPP, etc.)

18. Laos (Xekaman HPP-1 and HPP-3), shipping lock
of Luang Prabang HPP)

19. China (Centianhe hydro development)

20. Vietnam (Thakmo HPP, Yali HPP, Can Don HPP,
etc.)

21. Belarus (Grodno HPP, Polotsk HPP)

22. Ethiopia (Grand Ethiopian Renaissance Dam
Project)




